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[0004] 

[PROBLEMS TO BE SOLVED] 

The inventor of this present invention researched into a catheter having 
said desirable features. As a result the inventor found that the object of this 
present invention is attained by combining a rigid tube having a spiral slit with a 
soft covering structure. According to the research, the inventor completed the 
present invention. 
That is, 

(1) The catheter of the present invention having a rigid tube, a soft covering 
structure which covers the rigid tube, and a spiral slit formed on a part or whole 
part of the rigid tube, 

(2) wherein the width of pitch of said spiral sUt gradually increases from the 
tip of the rigid tube toward the operating portion. 

(3) wherein said catheter has a baUoon at a distal end of the catheter, 

(4) wherein said rigid tube is formed from a super elastic body, 

(5) wherein said rigid tube is made of form memory materials, 

(6) wherein said catheter has a ring portion having no sUts at a part of the rigid 
tube. 

(7) The catheter of the present invention having a rigid tube, a soft covering 
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structure which covers the tube, and a spiral slit formed on a part or whole part 
of the rigid tube, other tube of the catheter is inserted into the inside of the rigid 
tube. 

(8) The catheter of the present invention having a rigid tube, a soft covering 
structure which covers the tube, and a spiral slit formed on a part or whole part 
of the rigid tube, the rigid tube is inserted into the inside of other tube of the 
catheter. 

(9) A catheter having two rigid tubes, a soft covering structure which covers 
the tube, and a spiral slit formed on a part or whole part of the rigid tube, 

one of the two rigid tubes is inserted into the other tube of the two rigid tubes. 

(10) A sliding structural catheter having a rigid tube, a soft covering structure 
which covers the tube, and a spiral slit formed on a part or whole part of the rigid 
tube. 

[ 0005 ] The present invention will be described below in detail. The rigid tube 
of the catheter of the present invention is made of metals or high flexible plastics, 
and a spiral slit is formed on a part or whole part of the rigid tube. Fig.l is a 
perspective view of one embodiment of the rigid tube which composes the 
catheter of the present invention and which has a spiral slit. 

The spiral slit is formed from the left end to the center portion of the rigid tube. 
As it approaches the center from the left end, the widfli of the pitch of the spiral 
slit increases gradually. 

ABRIDGED TRANSLATION OF PAGE X RIGHT COLUMN. LINES 9 TO 20 

In the catheter of the present invention, the rigid tube is 

covered with a soft covering structure. As the materials for tiie soft structure, 
materials that have sufficiently low elastic modulus and that don't affect the 
bending elastic modulus of the rigid tube which decreases by having a spiral slit, 
can be used. As such materials, silicone rubber, polyurethane, natural rubber or 
the like can be used. 
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Covering the rigid tube with the soft covering structure prevents liquid 
or gas from passing the slit from the inside of the catheter and flowing out to the 
outside of the catheter, passing the slit from the outside of the catheter and 
flowing out to the inside of the catheter. 
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[0009] In the catheter of the present invention, the rigid tube, which has a spiral 
slit, thus whose bending elastic modulus is decreased, can be combined with 
other tubes. Fig.2 is a perspective view of one embodiment of duplex tube type of 
a catheter the present invention. In the duplex tube type of the catheter, other 
tul>e 3 having no sUt is inserted into the inside of the rigid tube 1 having a spiral 
slit 2 though the branch portion 5. The balloon 4 is formed in the front portion of 
the tubes. Fig.2 shows a state in which the balloon 4 of the catheter is expanded. 
The balloon 4 is contracted and wound roxmd the tube 3 when the catheter is 
inserted in a body. 

Fig.3 is a perspective view of another embodiment of duplex tube type of 
a catheter of the present invention. In the embodiment, the small diameter rigid 
tube 6 having a spiral slit 2 is inserted into the large diameter rigid tube 1 having 
a spiral sHt 2 through the branch portion 5. The balloon 4 is formed in the front 
portion of the tubes. 

Fig.4 is a perspective view of another embodiment of duplex tube type of 
a catheter of the present invention. In the embodiment, the catheter has two rigid 
tubes having different diameter and spiral sUts. The small diameter rigid tube 6 
having a spiral slit is inserted into the large diameter rigid tube 1 having a spiral 
slit through the branch portion 5. The balloon 4 is formed in the front portion of 
the tubes. 

[0010] The catheter of the present invention is used as a sliding catheter. Fig.5 is 
a perspective view of another embodiment of duplex tube type of a catheter of 
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the present invention. In the embodiment, the catheter has two rigid tubes 
having different diameter and spiral slits. The small diameter rigid tube 6, having 
a spiral slit 2 and a operating portion 7 formed in the proximal end of the tube 6, 
is inserted into the large diameter rigid tube 1 having a spiral sUt 2. A seaUng 
portion 8 is formed in the end of the large diameter rigid tube on the side of the 
operating portion. The small diameter rigid tube 6 is slidable inside the large 
diameter rigid tube 1. An injecting port 9 can be formed in the operating portion 
of the large diameter rigid tube 1. The sliding catheter is inserted in a body with 
the small diameter rigid tube 6 being accommodated in the large diameter rigid 
tube 1. Then the small diameter rigid tube 6 is pushed out by sliding the rigid 
tube 6 inside the large diameter tube 1 after the front end of the catheter reached 
to the vicinity of the desired portion. Thus the front end of the small diameter 
rigid tube 6 can be reached to the desired portion without resistance against 
inner walls in a curved portion of the body, and without hurting inner walls of 
the body since the front end of the small diameter rigid tube 6 is so flexible by the 
spiral sUt 2. Therefore we can treat by flowing liquid medicine though the small 
diameter rigid tube 6, and inspect or diagnose by flowing contrast medium 
though the small diameter rigid tube 6. Further, easy surgical treatment such as 
incising a diseased part, resecting a diseased part and piercing a diseased part 
can be undergone. 

Fig.6 is a perspective view of one embodiment of duplex tube type of a 
sliding catheter having a baUoon of the present invention. In the embodiment, 
the balloon 4 can be formed on the large diameter rigid tube 1 and the small 
diameter rigid tube 6. 

[0011] The catheter of the present invention is composed of a rigid tube. For 
materials of the rigid tube, metals and plastics are used. The tube having a slit is 
hard and has high rigidity, but by forming the slits in the tube, the bending 
elastic modulus of the tube decreases, the tube can be bent freely by adding litde 
force to the tube. The bending elastic modulus of the tube can be optionally 
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adjusted by changing the width of the slit The bending elastic modulus of the 
tube decreases by making the width of the slit narrowly. The bending elastic 
modulus of the tube increases by making the width of the sUt widely. Original 
bending elastic modulus of the tube is kept if no sUt is formed in the tube. The 
processing method of the rigid tube, which makes the width of the slit narrow at 
the front end of the tube and make the width of the slit become gradually wide 
toward the middle portion of the tube, is often done. Using the method, the front 
end of the tube is most flexible in the tube, the tube becomes gradually hard 
toward the middle portion of the tube. The processing method of the rigid tube is 
not limited to above method. 

Fig,7 is perspective view of one embodiment of a catheter having a 
balloon of the present invention. In this embodiment, two ring portions 10 
having no sUt is formed in the front portion of the tube and in a portion on the 
side of middle portion of the tube from the front portion. A narrow width spiral 
slit 11 is formed between the two ring portions 10. Therefore the portion of the 
tube between two ring portions is so flexible. A balloon 4 is attached to the two 
ring portions. The spiral slit becomes gradually larger from the ring portion 10 of 
the middle portion-side toward the middle portion. Therefore the bending elastic 
modulus becomes gradually higher from the ring portion 10 of the middle 
portion-side toward the middle portion of the tube. A tube 13 for flowing air 
having a connector 12 is formed in the proximal end of the catheter. The baUoon 
4 can be inflated by flowing air though the tube 13. 
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